In this study, Fe and Pt nanoparticles are rst synthesized by decomposition of iron(II) chloride tetrahydrate and reduction of platinum(II) acetylacetonate. Then, FePt nanoparticles are similarly fabricated by adding LiBEt3H to the phenyl ether solution in the presence of oleic acid, oleylamine surfactant at 100
Introduction
In the case of metallic nanoparticles with high magnetic moments like iron oxides, they have to be protected by coating with a surfactant or an inorganic material because due to their large surfaces they are easily oxidized or otherwise subject to corrosion [1] . FePt hard magnetic nanoparticles are of special interest for future ultrahigh--density magnetic recording media [2] . Chemically synthesized magnetic nanoparticles have drawn much attention [3, 4] due to the unique magnetic properties derived from small particle sizes and uniform size distribution. Chemical approach is a better way to fulll this compared with physical ways, since particle size, shape and size distribution can be better controlled in chemical synthesis [5] .
Various shapes of nanoparticles have been successfully synthesized over the past years. In particular, dot [5] , rod [68] , spindle [6, 7] and tetrapod-shaped [6, 7, 9] nanoparticles have been fabricated. The properties of nanosized materials are strongly inuenced by their shape, it is very important to explore the growth mechanisms that lead to a particular nanocrystal shape to systematically produce the desired material. The solubility of particles of the critical size equals exactly the monomer concentration in the solution [10] . The nucleation stage for the growth of anisotropic shapes plays a key role in determining the size/shape of the resulting nanocrystals. In principle, before the reaction reaches the equilibrium stage, any metastable nanocrystal shapes can be arrested by tuning the reaction conditions [6, 11] . In the present work, the Fe and Pt nanoparticles are rst fabricated by chemical reduction of FeCl 2 ·4H 2 O and Pt(acac) 2 at 250
• C under N 2 atmosphere. Then, 4.5 nm FePt nanoparticles are fabricated with similar route. The characterization of nanoparticles is studied by scanning electron * e-mail: farahmandjou@iauvaramin.ac.ir microscopy (SEM) and energy dispersive spectroscopy (EDS) analysis.
Experimental details
Synthesis of the nanoparticles involves the reduction of Pt(acac) 2 and FeCl 2 ·4H 2 O in phenyl ether solvent in the presence of 1,2-hexadecanediol reported by Sun et al. [12] . Oleic acid and oleylamin surfactants were added to the solvent at 100
• C as a protective agent. The FePt nanoparticles were formed by adding LiBEt3H superhydride under a blanket of N 2 at 195
• C. The reuxing temperature was xed at 255
• C. The black reaction mixture was cooled to room temperature and then combined with ethanol to remove the impurity. The product was precipitated and separated by centrifugation (9000 rpm, 15 min). Any undissolved material was removed by centrifugation machine. To determine the composition of FePt nanoparticles in nucleation and growth stage, EDS analysis (15 kV) was carried out. The specication of the size and shape of nanoparticles was examined by TEM analysis using a Philips EM 208 TEM (100 kV) with a resolution of 200 k×. 3 . Results and discussion Figure 1 shows the TEM images of the as-synthesized nanoparticles. In Fig. 1a , the 27 nm Pt core were created with broad size distribution about 16% at 190
As one can see, the shapeless Pt nanoparticles have a broad size distribution. The 8 nm Fe nanoparticles as polygon shape were made by similar route with FeCl 2 ·4H 2 O precursor in the same condition. The distance between Fe nanoparticles is close to each other because of magnetic interaction (Fig. 1b) .
By adding intense LiBEt3H superhydride to the reaction solution at 195
• C, the Fe atoms are released from FeCl 2 ·4H 2 O and penetrated to Pt atoms. In Fig. 1c Figure 2 shows the size measurement of 100 randomly selected particles tted with a log normal curve. This gure indicates that self-assembled 4.5 nm FePt nanoparticles histogram has a narrow size distribution because of magnetic interactions stability with standard deviation about 9%. 
